Possible mechanism for pharmacokinetic interaction between lidocaine and mexiletine.
Our objective was to elucidate the mechanism of pharmacokinetic interaction between lidocaine and mexiletine, because an unexpected increase in plasma lidocaine concentration accompanied by severe side effects was observed when mexiletine was administered to a patient with dilated cardiomyopathy. Plasma concentrations of lidocaine, its major metabolites, and mexiletine were measured in a patient with dilated cardiomyopathy. The lidocaine-mexiletine interaction was evaluated by examination of the effects of mexiletine on plasma concentration and the tissue distribution of lidocaine in rabbits in vivo, as well as on the in vitro lidocaine binding to phosphatidylserine, a binding constituent for weakly basic drugs. Plasma lidocaine concentrations increased significantly when the oral dose of mexiletine was increased. This pharmacokinetic interaction was not attributable to a metabolic interaction as evaluated by plasma lidocaine metabolites concentrations. In rabbits, mexiletine seemed to decrease the total plasma clearance of lidocaine, resulting in increased plasma lidocaine concentrations. Mexiletine significantly reduced the tissue distribution of lidocaine to the kidneys and lungs. A strong displacing effect of mexiletine on the binding of lidocaine to phosphatidylserine was observed in vitro. A drug interaction derived from the displacement of lidocaine from tissue binding sites by mexiletine that resulted in the increased plasma lidocaine concentrations was shown. This observation had implications for loading doses and acute effects of lidocaine in the concurrent therapy of lidocaine and mexiletine.